Calpains (calcium-activated neutral proteases) of sea bass (Dicentrarchus labrax L.) muscle may participate in the degradation of muscle tissue during postmortem storage. These enzymes are regulated by calpastatin, their endogenous specific inhibitor. The objective of this study was to evaluate the changes encountered by the calpain system during the postmortem storage of fish muscle after high-pressure treatment. From 100 MPa, high-pressure treatment of purified calpains results in a loss of their activity as well as in the dissociation of the heterodimeric form. In muscle, the high-pressure processing decreases the initial activity of calpain. This loss in activity may be due to an inactivation by a change of structure. Initial calpastatin activity is not modified by the high-pressure treatment, but it decreases during the storage from the beginning for a treatment at 300 MPa after which calpastatin is stable during 2 d. Therefore, this study also suggests that high-pressure treatment could be a useful way to improve fish flesh quality.
Introduction 28
During postmortem storage, fish muscle undergoes degradation and the flesh quality 29 decreases rapidly depending on the fish species. Loss of freshness, one of the most important 30 aspects of raw fish, is often caused by a combination of physical, biochemical (enzymatic 31 degradation), and microbiological reactions. Calpains are the enzymes often described to be 32 involved in postmortem tenderization (Jiang 2000) . The calpain active fraction eluted during the purification by hydrophobic interaction 95 chromatography was run to the DEAE Sepharose (16 mm diameter, 16 cm long, 1.5 mL/min) in 96 buffer A. The elution was carried out with a 500-mL 0-400 mM NaCl gradient in buffer A. Only 97 one peak containing active calpain was observed. The calpain active fractions recoved at 300 mM
High-Pressure Processing 101
Two sample types were submitted to high-pressure treatment: muscle fillets at fish death before 102 postmortem storage at 4 °C and calpain extract. To reduce the effect of individual fish variation, 103 both dorsal fillets of each fish (a number of 12 fish in total) were divided into portions and mixed 104
to finally obtain 12 homogenous samples, each about 100g. Prior to pressure processing, muscle 105 portions and calpain extracts were individually packed under vacuum in polyethylene bags (La 106 Bovida, Le Subdray, France). High-pressure processing was carried out in a 3.5-L reactor unit 107 (ACB Pressure Systems, Nantes, France) equipped with temperature and pressure regulatory 108 devices. The samples were subsequently subjected to high-pressure treatment: the levels of 109 pressurization ranged from 0.1 to 500 MPa (± 7 MPa) for 5 min. The expected high-pressure was 110 reached at 3 MPa.s -1 , and after 5 min of treatment it was then released at 250 MPa.s Both denaturated and native electrophoresis gels were silver-stained according to Blum 159 and others (1987) . 160 161
Results and Discussion 162

Effect of high-pressure treatment on the calpain activity 163
Calpain and its specific inhibitor, the calpastatin, were separated by hydrophobic 164 interaction chromatography before measuring calpain activity. Regarding the study on the whole 165 muscle, the purification was performed after the pressurization of the muscle. For the extracted 166 calpain study, the pressurization was done after its purification. In both cases, the activity of 167 calpains decreased significantly when the level of pressure increased (Figure 1 ). The activity of 168 calpain decrease for pressures higher than 100 MPa; and above 350 MPa, the high-pressure 169 treatment induced a total loss of activity. others (1999a, 1999b) reported that the9 high-pressure treatment led to a dissociation of the two subunits of calpains. The corresponding 171 dissociation curve according to the pressure level was similar to our experimental curves. The 172 decrease in activity could therefore be due to the dissociation that is responsible for the instability 173 of the dissociated form (Saido and others 1994) . A slight alteration of the calpain structure could 174 also lead to the loss of activity. 175
176
Effect of high pressure on the structure of calpain 177
The calpain was purified by hydrophobic interaction chromatography followed by ion 178 exchange-chromatography. The calpain active fractions were recovered, mixed, and subsequently 179 pressurized at different intensities between 0.1 and 400 MPa. The treated samples were studied 180 by native and denatured electrophoresis. Figure 2 shows the effect of high-pressure treatment on 181 the calpain native structure. For the control (0.1 MPa), only one band was observed, must likely 182 the heterodimeric form. In the pressurized samples, the presence of 2 bands were observed, 183 probably corresponding to the catalytic and regulatory subunits. This indicates that the calpains 184 were dissociated above 100 MPa. The SDS-PAGE analysis (Figure 3) , showed that the 2 185 observed bands have a molecular weight similar to each calpain subunit, confirming the proposed 186 identification of bands. 187
188
Effect of high-pressure treatment on the calpain system during the storage 189 Calpain activities after high-pressure treatment were followed during the postmortem 190 storage (the pressures were 0.1, 100, and 300 MPa and the durations of storage were 0, 2, 4, and 191 decreased at the end of storage. After a pressure treatment at 300 MPa, the initial calpain activity 195 was very low and continued to be stable during storage. This latter treatment was apparently too 196 drastic for the calpain molecules and might lead to degradation of the ternary structure. 197
The evolution of calpastatin activity was studied during refrigerated storage after high-pressure 198 treatment of the whole muscle ( Figure 5 
